Trichomes, specialized cells that form on the above ground parts of plants, are useful model systems for studying cell differentiation. In this study, the plant hormone ethylene was found to strongly inhibit formation of trichomes on stems of Arabidopsis thaliana. 
103 mutations, in the Ler-0 background, were obtained from the Arabidopsis Biological Resource 104 Center at Ohio State University. Arabidopsis minimal media was prepared as described (Kranz & 105 Kirchheim, 1987) . Aminoethoxyvinylglycine (AVG) and 1-aminocyclopropane-1-carboxylic 106 acid (ACC) were obtained from Sigma (St. Louis, MO). 107 108 Analyzing trichome numbers and branching 109 110 To analyze trichome number and branching, the basal two cm of the primary inflorescence of 111 each plant was removed. Magni-focusers that magnify 2.5 to 3 fold (Carolina Biological Supply 112 Company) were used to aid in counting the number of trichomes on each stem section. First, the 113 number of trichomes that were visible to an observer holding the stem section in a fixed position 114 were counted. Next, the number of trichomes that would not have been visible to an observer on 115 the opposite side of the stem section (i.e. those trichomes that would have been completely 116 blocked from sight by the stem) were counted. The number of trichomes that were visible and 117 the number of trichomes that would not have been visible to someone viewing the stem from the 118 opposite side were then added together to get an estimate of the total number of trichomes on 119 each stem section. In other words, the number of trichomes that would not have been visible to 120 an observer looking at the stem from the opposite side were estimated to be similar to the 121 number of trichomes that were not visible to the observer due to being on the opposite side of the 122 stem from the observer. A dissecting scope was used to aid in counting branched versus 123 unbranched trichomes on stem segments. 124 125 Scanning electron microscopy 126 127 Stems and leaves were placed in vials with 3% glutaraldehyde and left on a shaker at room 128 temperature overnight. Tissue samples were post-fixed using osmium tetroxide, dehydrated in 129 ethanol and critical point dried. The samples were mounted and sputter coated with gold and 130 palladium. Tissues were then visualized using a Jeol JSM-6100 scanning electron (Fig. 1) . To determine whether the reduced trichome number is due to the 140 presence of the ctr1-12 mutation or to a mutation in a different gene in the genetic background of 141 the ctr1-12 plants, an independent ctr1 mutant, ctr1-1 (Kieber et al., 1993) , was obtained. The 142 ctr1-1 plants also produce greatly reduced numbers of stem trichomes, indicating that this effect 143 is due to mutations in the CTR1 gene (Fig. 1) . All of the lines tested produce a greater density of 144 stem trichomes when grown in soil in pots than when grown on synthetic media in Magenta 145 boxes (Fig. 1 ) 146 147 Exogenous ethylene phenocopies the effects of ctr1 mutations on stem trichome density 148 195 significantly higher trichome densities on the bottom two cm of their primary inflorescences 196 when grown on media supplemented with 0.1 M Glc than when grown on media supplemented 197 with 0.02 M Glc (Fig. 6 ). The effects of 0.1 M Glc cannot be mimicked by growth on an 198 equimolar combination of Glc and sorbitol. In addition, ctr1-1 and ctr1-12 mutants produce 199 greater numbers of stem trichomes when grown on media containing 0.1 M Glc than when 200 grown on media with 0.02 M Glc (Fig. 6) (Laxmi et al., 2004) . The fact that sugars were shown to have a positive effect on stem 294 trichome numbers in this study, but a negative effect on leaf trichome numbers in the study by 295 Laxmi et al, could have multiple possible explanations. One possibility is that the differences in 296 these studies could be due to differences in the molecular mechanisms leading to the formation 297 of stem versus leaf trichomes. Another possibility is that the effects of mutations in BLS1 on leaf 298 trichome numbers could be due to the role of BLS1 in brassinosteroid, rather than sugar, 299 signaling. 300 301 The effects of ethylene on branching of stem trichomes were also examined. were then examined using a scanning electron microscope.
